Differential responses of proliferative and non-proliferative leukemia cells to oxidative stress.
The response of three human leukemia cell lines, the proliferative promonocyte THP-1 and the promyeloid HL60 cells and the non-proliferative phorbol ester-treated HL60 cells (HL60/PMA), to oxidative stress induced by tert-butylhydroperoxide (t-BHP) treatment was analyzed by fluorescence microplate assay, anti-oxidant enzyme activity measurements, high performance liquid chromatography, yopro-1/PI incorporation, poly (ADP-ribose) polymerase and caspase 3 cleavages. After t-BHP treatment, the non-proliferative HL60/PMA cells exhibited a weak increase in reactive oxygen species (ROS) production, a better preservation of thiol content, a decrease of glutathione peroxidase activity and a high ability to undergo necrosis rather than apoptosis. Submitted to the same treatment, the proliferative HL60 and THP-1 cells exhibited a high increase of ROS production, a moderate thiol depletion and a high percentage of apoptosis. Under thiol depleting conditions, the oxidative treatment of the HL60/PMA cells resulted in a high ROS production that reached levels similar to those of the two other cell lines and in cell death mainly by necrosis. In conclusion, these results that show proliferative phenotype is essential for cell response towards oxidative stress, are of particular interest in chemotherapy involving an oxidative mechanism.